Abstract
Introduction
Scutellaria barbata, also known as Ban Zhi Lian or barbat skullcap, is a perennial herb of the Lamiaceae (mint) family that grows on moist flatlands in southeastern China ( Fig. 1 ) (Dharmananda, 2013; Li and Hedge, 2013) . Typically harvested in late summer when the plant is in full bloom, the aerial parts of these flowering herbs are dried to use as medicine (Dharmananda, 2013) . Traditional Chinese Medicine (TCM) has used S. barbata to treat a spectrum of ailments including hepatitis, appendicitis, pain, pulmonary abscess, ascites due to cirrhosis and cancer (Dharmananda, 2013) . However, S. barbata is most noted for its potent anticancer properties and is often combined with other herbs for anticancer TCM formulations to treat cancers of the lung, liver, breast, and gastrointestinal tract (Dharmananda, 2013; Chia, 1985) . Western research has recently turned its attention to S. barbata as a possible source of anticancer compounds. An aqueous extract of the aerial parts of S. barbata named Bezielle (BZL101) was developed by Bionovo, a California-based biotechnology company, and completed Phase I clinical trials in the United States with favorable results (Rugo et al., 2007; Perez et al., 2010) . Unfortunately, the developmental of this S. barbata-based medicine has been halted due to insufficient funding (Bionovo, 2015) . However, by incorporating knowledge from both Western and TCM perspectives, new directions for further S. barbata research may be discovered. Current Western research on the chemistry of S. barbata has documented the presence of an array of compounds including flavones and diterpenes with anticancer properties (Wang and Wong, 2011) . From BZL101, five active compounds were identified ( Fig. 2) (Chen et al., 2012) .
Among these, flavones such as apigenin and luteolin are well-known to have anticancer activity (Chen et al., 2012; Kim et al. 2005) . Chen et al. (2012) found that apigenin exhibited appreciable cytotoxic activity against erythroleukemia (K562), gastric cancer (MGC-803), promyelocytic leukemia (HL60), oral squamous cancer cells (KB) and neuroblastoma (SH-SY5Y). Luteolin was most effective against gastric cancer (MGC-803), promyelocytic leukemia (HL60), and neuroblastoma (SH-SY5Y), liver cancer (SMMC-7221) and colon cancer (SW480) (Kim et al., 2005) . However, apigenin and luteolin were reportedly non-selective showing cytotoxicity to both human breast cancer cell line MDA-MB-231 as well as non-transformed breast cell line MCF10A (Chen et al, 2012) . Another compound from S. barbata with cytotoxicity against MDA-MB-468 breast cancer cells was scutellarein (Androutsopoulos et al., 2009 ). In addition, scutellarein was determined to be the main component in BZL101 and was the most selective and cytotoxic of the compounds present in this extract. The selectivity of scutellarein was attributed to its ability to induce increasing amount of mitochondrial superoxide, peroxide, and DNA damage while draining cancer cells of ATP by inhibiting glycolysis. Lastly, isoscutellarein
was not extensively studied due to weak cytotoxicity, while carthamidin was mentioned to be cytotoxic by generating ROS and DNA damage, but poorly selective. However, it was noted that none of the individual components identified in BZL101 were as cytotoxic as the whole extract, suggesting possible synergistic anticancer activity by the compounds (Chen et al. 2012 ).
Figure 2.
Compounds identified from BZL101 (Chen et al., 2012) .
Both in vitro and in vivo testing of S. barbata returned promising results for further research.
S. barbata has been most extensively studied for breast cancer treatment, with extensive testing done on five different types of breast cancer cells showing S. barbata extracts had more than 50% inhibition in three out of the five cell lines (Campbell et al., 2002) . BZL101 was repeatedly documented to exhibit cytotoxic effects on both ER+ and ER-breast cancer cell lines (Fong et al., 2008; Klawitter et al., 2011; Marconett et al., 2010) . Due to strong preclinical data, BZL101
completed Phase Ia and Ib clinical trials for treatment of metastasized breast cancer with encouraging results (Rugo et al., 2007; Perez et al., 2010) . Along with its anticancer properties, S.
barbata has been noted to have anti-inflammatory, anti-complementary, antioxidant, and antimicrobial properties (Chen et al., 2008; Wu and Chen, 2009; Yu et al., 2004; Ye and Huang, 2012) . The number and diversity of active components from S. barbata, including alkaloids, flavonoids, tannic acid and essential oils (Dharmananda, 2013) may allow for many kinds of therapeutic potential.
Unlike Western medicine which is typically concerned with quantitative changes on a molecular level, TCM focuses instead on qualitative changes that can be outwardly perceived by the senses. Diagnosis of disease is done using the five senses to identify signs and symptoms which are considered to reflect the status inside the body. In TCM, the body is considered as a whole; disease is believed to be the result of the body becoming imbalanced due to deficiency or excess (Kaptchuk, 2000) . To locate the source of imbalance, practitioners take a holistic approach and examine every aspect of the patient's life including mind, body, and environment.
Therapy is then individualized based on the specific symptoms of the patient at the time of visit.
Physicians will prescribe a unique blend of herbs adjusted to correspond to disease progress. The components of the formula reflect what is needed to bring the body back to balance.
Due to the fluid nature of TCM formulas, which are often adjusted to correspond to patient symptoms, disease state and constitution, TCM formulas almost always contain many herbs together, sometimes upwards of twenty or more (Yuan et al., 2011; Zhu and Wang, 2011) . Herbs may be placed together for the purpose of augmenting effect of individual herbs, treating other symptoms, or minimizing side effects (Zhu and Wang, 2011) . This is to take advantage of the synergistic potentiation of therapeutic effect due to multiple herbs that is believed to be greater than the effect of each individual herb. Synergism resulting in maximum therapeutic potential is an important basis of TCM prescribing. Since the whole formula is the unit of therapy, therapeutic effects cannot easily be attributed to any one herb. However, when TCM herbs are studied using Western methodology, their components are commonly isolated and studied individually. Without their original context, the effects of herbs using Western methodology may differ from their traditional TCM efficacy.
This study compares S. barbata clinical use by TCM practitioners and current Western research on use of S. barbata. Understanding S. barbata in the context of TCM may help reveal new methods and research directions for further Western research.
Study Area and Methods

Interview structure
Semi-structured interviews were conducted with TCM practitioners in Nanjing and Beijing, 
Statistical methods
Differences between total number of diseases treated with S. barbata in Beijing and Nanjing were analyzed using the Two-Sample T-Test. Likewise, differences between the total number of herbs used with S. barbata in Beijing and Nanjing were also analyzed. barbata. Furthermore, Two-Sample Z-Tests were used to examine the difference between frequencies of each herb used with S. barbata.
Demographics of practitioners
As of 2011, just over 420,000 TCM practitioners were reported in China, including TCM doctors, medical assistants, and pharmacists (World Health Organization, 2012) . TCM doctors and pharmacists from both hospital and community setting were included in the current study.
Five practitioners from Beijing and ten from Nanjing consented to be interviewed. Basic background information regarding practitioners were collected including place of education, degree(s), job title, and years of experience (Table 1) . Personal identifiers such as name and place of employment were not recorded in order to protect practitioner privacy. Practitioners were asked to discuss patient cases anonymously to protect patient privacy. Practitioners interviewed for this study were assigned a number and are referred to throughout this paper as P1-P15 when appropriate. 
Results
Use of S. barbata in therapy S. barbata was used by TCM practitioners to combat a variety of diseases similar to what has
previously been recorded in literature ( Table 2 , Dharmananda, 2013) . The most common disease for S. barbata use was cancer with eleven out of fifteen practitioners indicating that they have included S. barbata in treatment of patients with cancer or precancerous conditions (the other four practitioners did not see cancer patients in their practices). In addition, nearly every cancertreating practitioner interviewed indicated they use S. barbata to treat over half of their cancer patients. According to Practitioner 5 (P5), cancer is considered a type of toxin in TCM and thus herbs with strong ability to clear toxins such as S. barbata are commonly employed. Especially in early or acute stages, P5 indicated, cancer is considered especially toxic and S. barbata is utilized to combat cancer growth. P8 discussed that this herb should only be used in patients who are also exhibiting severe 'heat-pattern' (single quotation will signify TCM definition) symptoms, including dry mouth, bitter taste in mouth, red tongue, and yellow tongue coating. This statement was echoed by almost all practitioners as they stressed that S. barbata has extremely 'cold' and 'bitter' properties so should be saved for severe 'heat-toxin' only. P14, who rarely uses S.
barbata for cancer, indicated that not all cancer patients are appropriate candidates for S. barbata treatment the herb may be too 'cold' for weaker cancer patients to handle given that extremely 'cold' herbs may weaken patients further and cause side effects such as poor appetite and gastrointestinal upset. P8 also emphasized that not all cancer patients will present with the same symptoms and uses the herb only when patients have the right symptom profile. P3 prefers S.
barbata for lung cancer patients because the herb corresponds to the lung meridian and thus P3 believes the therapeutic effect will be potentiated when used to treat lung diseases. No particular preference on the type of cancer was reported by other practitioners, with most using S. barbata for an array of cancers.
Other diseases treated using S. barbata by the interviewees included bacterial infections and inflammatory diseases, both associated with 'heat-pattern' issues ( Table 2) . Use of S. barbata for upper respiratory infections such as bronchitis, pharyngitis, and trachitis was statistically more common in Beijing than in Nanjing (p < 0.05). Besides respiratory infections, S. barbata was thought to be effective against skin infections (e.g., acne and cellulitis), urinary tract infections, and pelvic inflammatory disease. Practitioners indicated they use the herb for inflammatory diseases as well, including hepatitis, nephritis, non-acute appendicitis, and ulcerative colitis.
Except for their use in upper respiratory infections, practitioners from both cities reported similar diseases treated with S. barbata with no significant difference between disease treatment in Beijing and Nanjing. However, several practitioners avoid using S. barbata for infections and inflammatory diseases because as P2 explained that S. barbata can be too strong for common upper respiratory infections she usually encounters. P6 indicated he only uses the herb in a few patients with inflammatory diseases saying "there are too many choices for that. There are specific herbs designated to treat certain organ systems." 
a Practitioners reported either using these herbs themselves or mentioned the possibility of using these herbs in a formula with S. barbata. Several practitioners indicated that S. barbata can cause diuresis, which may be used to reduce swelling, abscess, or fluid accumulation as symptoms of other diseases (P2, P6, P7, P8, P10). S. barbata also was reported to cause slight hemostasis and thus, in addition to its antimicrobial properties, was considered a good choice for bug and snake bites as well as treating external cuts using juices of fresh herbs (P2, P6, P10). Lastly, the herb is thought to promote blood circulation, which may improve liver cirrhosis and bruises (P5, P11). Other than internal uses, P15 also prescribes S. barbata as a foot soak for patients with swelling, infections, and inflammation in the lower extremities. Overall, S. barbata was considered only for treatment of disease, although two practitioners (P1 and P5) expressed that it may be possible for preventative use as well. P5 indicated that S. barbata was not typically used for prevention because the properties may be too strong and several other practitioners would not recommend the herb for preventative use (P2, P3, P8, P14).
The common dose range for S. barbata in cancer patients was reported by practitioners as 10-30 grams of raw herb daily. Practitioners prescribed lower dosages when patients present with poor constitution or less severe 'heat-pattern' symptoms, with higher doses used if the practitioner deemed the patient strong enough. The highest reported dose for S. barbata for cancer was 50 grams (P1). For infections, the dose was generally less than cancer at around 10-20 grams (P2, P5, P6, P12), although P10 reported that he uses up to 30 grams for his patients with UTI. Likewise, 30 grams or more was reported by P15 but he uses it externally to treat swelling and skin infections where he indicated that dose is less important since the herb is not taken internally.
S. barbata with other herbs in therapy
Traditional Chinese Medicine emphasizes using formulas for a multi-target approach to treating diseases (P8). The TCM practitioners interviewed herein repeatedly discussed that therapeutic and adverse effects can only be credited to the formula and not to an individual herb.
Numerous herbs have been combined with S. barbata (Table 3) , with the most commonly paired herb, Hedyotis diffusa, used significantly more often than the second most paired herb, Lobelia chinensis (p < 0.05). Out of fifteen practitioners, ten mentioned either having prescribed H. diffusa and S. barbata together for cancer treatment or, if they do not see cancer patients themselves, recognized the possibility of using H. diffusa with S. barbata. Both herbs have similar properties, exhibiting 'cold' and 'bitter' properties. P1 stated that the two herbs are often used together to augment the other's effects, an opinion echoed by other practitioners who also use the two herbs together (P7, P9, P11). P14 preferred H. diffusa over S. barbata because H. diffusa has been noted by Western research to improve functioning of the immune system (e.g., Yoshida et al., 1997) .
The next most commonly paired herb was Lobelia chinensis (Table 3 ) and like H. diffusa, L. chinensis was reported to have similar 'cold' and 'bitter' properties and thus was combined with S. barbata to strengthen the effect of both herbs (P1, P8). P11 suggested that when S. barbata is used with L. Chinensis, there would be a reduction in cancer symptoms such as pain.
Though H. diffusa and L. chinensis are thought to augment the anticancer effects of S. barbata, introducing excessive 'cold' herbs may cause side effects. Astragalus mongholicus, Zingiber officinale (ginger), Coptis chinensis, Adenophora stricta, and Codonopsis pilosula were reported by practitioners as examples of herbs that are 'warm' in property and are thus added to the S. barbata formula to prevent damage to the 'spleen' (functionally defined as the system that extracts Qi from food and distributes it to the rest of the body and thus does not correspond to the anatomical organ) (Zhu and Wang, 2011) . However, 'hot' herbs like ginseng which are on the opposite extreme of cold herbs were not reported to be used (P2).
Along with anticancer herbs, TCM practitioners will often add additional herbs to strengthen the body's defense against disease (Yuan et al., 2011) . Practitioners cited that cancer patients often lack Qi, Yin, and 'blood' (system that transports nourishment throughout the body) (P3, P5, P9) and thus practitioners reported to add herbs that strengthen elements patients lack. P3 reported very little use of S. barbata in formulas, instead focusing on strengthening the patient since cancer patients may often be too weak to handle strong anticancer herbs. In a comparison of practitioners from Beijing and Nanjing, there was no significant difference in the choice or frequency of use of herbs paired with S. barbata (p > 0.10).
Table 3
Other herbs used in formulas with S. barbata. a Practitioners reported either using these herbs themselves or mentioned the possibility of using these herbs in a formula with S. barbata. 
S. barbata and adverse events
S. barbata is considered a strongly 'cold' and 'bitter' herb in TCM. Several practitioners reported that 'cold' and 'bitter' herbs generally damage the 'spleen' which causes negative effects on the GI tract like diarrhea, poor appetite, and GI upset (P1, P2, P3, P5, P10, P12). When dealing with the side effects of this herb, most practitioners will add 'warm' herbs into the formula to minimize the effect of the 'cold' herb. P4 reported recommending ginger tea to patients experiencing adverse effects from the herb. P2 indicated that taking the formula around an hour after meals can reduce GI effects. Dose reducing should also be considered; it may be that the dose is too high for the patient to tolerate. Like Western medicine, the higher the dose of the herb, the more side effects. P4 cited that this is one reason TCM practitioners generally use formulas and no single herb treatments, indicating that "we use other herbs so the different properties can minimize side effects to as low as possible while allowing the therapeutic effect to reach its maximum." P8 discussed that he considers most of the undesirable effects seen from TCM formulas are due to misuse of herbs, such as using an herb when no corresponding symptom is observed or failure to diagnose another underlying condition. "The patient may not just have severe 'interior heat' but also weak in 'spleen'; if you use Scutellaria barbata here there may be GI side effects. Would you say this is a side effect of the herb or misuse?" (P8).
In TCM philosophy, strong herbs are efficacious but also toxic on the body. TCM practitioners interviewed herein consider S. barbata as such and may take a break from using this herb partway through the therapeutic regimen. P9 will give a formula containing S. barbata to patients for one month and then take a break for one month. During the break, P9 will only give herbs that add Qi and 'blood' to support the body's own defense. P11 chooses to reduce the amount or extend the time between doses for patients taking S. barbata for more than half a year.
P3 will stop using S. barbata for patients experiencing GI problems or other temporary illnesses until the patient is better. For inflammatory or infectious diseases, S. barbata is usually taken until there are no more symptoms (P8, P10, P15). Exceptions are chronic inflammatory diseases like Chronic Pelvic Inflammatory Disease which requires longer therapeutic period. P12 reported in these cases a one week break after three weeks of treatment is preferred, usually during menses. Most practitioners agreed that S. barbata should not be taken long-term. P10 indicated that taking this herb continuously will negatively affect appetite and impact the digestive system and may disturb the balance in the body's Yin and Yang. However, such caution only applies when this herb is used internally with P15 reported S. barbata is safe for long-term treatment externally as long as the patient does not exhibit symptoms of allergy.
Drug interaction is always a concern when multiple drugs are used together, though all practitioners who were asked expressed no serious apprehension regarding drug interaction of S. barbata with Western medicine or other TCM herbs. P1 suggested it is generally a good idea to space TCM and Western medicine by at least two hours but cited no specific problems. P5 and P7 cited old TCM teaching called the "Eighteen Incompatible Medicaments and Nineteen Counteractions" which lists herbs that cannot go with each other in TCM. Both reported S. barbata is not listed in there but warned that the old teaching may not be strictly true now although they personally have not seen any sort of interaction.
According to all practitioners, a broad patient population can be prescribed S. barbata. Since TCM theory applies specific symptoms to specific herbs, most people with the appropriate symptoms can use the herb. Age is also not a limiting factor though dosing may be adjusted according to weight (P5). The consensus among practitioners was that patients with a weak constitution or excessive 'cold' in body should not use this herb or use this herb sparingly and combine with other herbs that cancel out its 'cold' property. Patients with chronic GI problems should not use S. barbata or use small amounts since 'cold' herbs in general cause GI discomforts (P1, P3, P9). All practitioners will not use this herb in pregnant patients.
Future development of S. barbata
Out of nine practitioners who were asked about their knowledge of S. barbata's mechanism of action on a cellular level, none knew any specifics. Only P2, P7 and P12 indicated that they have read research that S. barbata contains anticancer and antimicrobial components. In general, TCM practitioners show less interest in knowing the components and mechanism of action of herbs they use. P7 explained "TCM is different from Western medicine in that TCM looks at what symptoms patients are experiencing and use herbs that correspond to the symptoms. That means as a TCM doctor I can use this herb as long as it is within TCM logics." P7 clarified that TCM philosophy does not rely on knowing the herb's microscopic details; therefore, "I don't feel the need to understand all the components in this herb or make sure this herb has scientifically proven anticancer properties before using it." Though TCM doctors do not need research evidence to use an herb, P12 reported that because current research has found anticancer components, some TCM doctors elect to use S. barbata in their formulas. P4 cited a lack of time, saying they only can understand the components of the few commonly used herbs. Out of the seven who had not heard of research on S. barbata, most theorized correctly that the field of cancer research is most popular for this herb. P1 did not think S. barbata research is a worthwhile investment due to the low cost and wide availability of the herb. P12 also noted that many times research confirms what TCM practitioners have observed from clinical experience without offering new clinically valuable information. For example, current research has shown an antimicrobial effect for S. barbata, which TCM doctors have long used for treating infections (Chen et al., 2008; Wu and Chen 2009; Yu et al. 2004, Ye and Huang 2012) . Overall, many practitioners support the research of TCM herbs in the West, citing superior technology to better isolate active components in the herb. Practitioners also think research on herbal medicine would help to provide better standardization in the West, given that quality control is an issue in China.
Discussion
Comparison of current S. barbata research with traditional TCM uses
Compared to traditional use of S. barbata by TCM practitioners, Western research has followed a similar direction but with key differences in both clinical and laboratory studies.
Although Western research often confirms TCM observations, there are instances where results differ. S. barbata has been shown to be effective against a variety of cancer cell lines in vitro which agrees with TCM use of the herb on a range of different cancers. However, increased efficacy against lung cancers was noted by P3 because S. barbata is thought to have affinity for the lung meridian. Several recent laboratory studies on lung cancer have identified notable anticancer effects on a variety of lung cancer cell lines (Yang et al., 2015; Shiau et al., 2014; Yang et al., 2014; Gong et al., 2015) . One Western study noted that S. barbata extract had greater than 50% inhibition for human lung carcinoma (A549), but also found that S. barbata was more effective against human breast adenocarcinoma (MCF-7) (Shoemaker et al., 2005) .
However, it is important to note that TCM meridian channels are defined in human bodies and no Western clinical research has been performed using S. barbata in lung cancer patients.
In areas outside of cancer, S. barbata is used by TCM practitioners to treat inflammation and infections (Ye and Huang 2012) . A flavone from S. barbata, wogonin, in particular was shown to have anti-inflammatory effects by inhibiting PMA-induced K-Jun protein responsible for enhancing COX-2 expression (Chen et al. 2008) . Essential oil from S. barbata was also noted to be bactericidal against Gram positive bacteria (Yu et al., 2004) . Another study reported flavones from S. barbata (e.g., apigenin and luteolin) were effective against both methicillin sensitive and resistant strains of Staphylococcus aureus (Sato et al., 2000) . One potential indication found in Western research that has not been reported by TCM practitioners involves the effect of S. barbata on the complement cascade, introducing the possibility of use for diseases such as rheumatoid arthritis and Alzheimer's (Wu and Chen, 2009) . Conversely, TCM practitioners reported using S. barbata for fluid accumulation (e.g., ascites) or as a topical therapeutic but no reports for these indications have been found in the Western literature.
Comparison of S. barbata clinical trials with traditional TCM uses
Through possible TCM indications are diverse, preparation of S. barbata for ingestion is typically performed using similar techniques. The traditional method of extracting TCM herbs by simmering in water was followed when making extracts of S. barbata for both Ia and Ib phases of BZL101's clinical trials (Rugo et al., 2007; Perez et al., 2010) . However, during Phase Ib, a modified formulation using freeze-dried powdered drug with sweeteners and taste-masking excipients was introduced to increase patient adherence. It is unclear if freeze-drying or the addition of other excipients would change efficacy but neither are traditionally used by TCM practitioners. However, one major benefit of the modernization of dosage form involves increased patient compliance since it was noted that during Phase Ia trials some patients discontinued therapy due to bitter taste of the drug when prepared using traditional methods (Rugo et al., 2007) . In the Phase Ib trial, after implementing the new dosage form, patient compliance increased and no patients dropped out of study due to drug taste (Perez et al., 2010) .
Poor patient compliance due to lack of drug palatability was reported to be a common issue for TCM practitioners. Due to bitter taste, long time to effect, and inconvenience in preparing a TCM concoction, many patients may not adhere to the treatment regimen long enough to see an effect (P12). Though a move to premade dosage forms may limit the TCM practice of individualizing medicines, most practitioners supported this type of dosage modification since some patients will not take the traditional tea and are thus not receiving any therapeutic effect.
Since TCM regimens tend to be lengthy for full effect, TCM practitioners frequently have their patients take a break in therapy, discontinuing the use of S. barbata and other anticancer herbs due to their toxicity on the body (P9). Contrary to this practice, the two clinical trials of BZL101 involved daily dosing that was only discontinued due to patient preference, intolerable side effects, or progression of disease (Rugo et al., 2007; Perez et al., 2009 ). The longest continued use of S. barbata was 449 days by one patient during the Phase Ib trial (Perez et al., 2010) . The TCM medical philosophy dictates that prolonged exposure to 'cold' herbs may negatively affect patient health. Using excessively 'cold' herbs for a prolonged period, P10 cautioned, disturbs the digestive system and may imbalance the Yin and Yang in the body. To prevent this, P9 stops S. barbata every other month and instead give his patients different herbs to improve body constitution, while P11 either reduces the dose of S. barbata or extends the time between doses after six months of continuous treatment. Treatment breaks could be considered by during clinical trials of S. barbata and other 'cold' herbs to minimize harm, decreasing negative side effects and thus increasing willingness to stay on treatment.
In TCM another way to minimize adverse events and maximize therapeutic efficacy involves the use of the right combination of herbs. Choosing herbs that correspond to individual patient symptoms is a key facet of TCM prescribing. All fifteen TCM practitioners emphasize that 'heat' symptoms must be present in order to use S. barbata. Both Phase Ia and Ib clinical trials of S. barbata involved patients with metastatic breast cancer without noting other initial symptoms of patients, although patient overall health was graded using the Karnofsky performance score with an inclusion criteria of 80 % need to participate in the trials (Rugo et al., 2007; Perez et al., 2010) .
TCM practitioners would likely have deemed these patients well enough to receive a 'cold' herb like S. barbata, but in TCM the overall constitution of the patient is not the only criteria for using an herb, as cancer manifests in all kinds of patterns of symptoms (P8). "It's hard to say even for one patient. As cancer develops, the patient's symptoms may change so sometimes you can use Scutellaria barbata and other times you cannot" (P8). Given all of the other symptoms that are taken into account by TCM practitioners, it is possible that the efficacy of S. barbata and the side effect profile may differ from its use in Western research.
Another issue with efficacy and side effect profiles involves dose. Almost all the interviewed TCM practitioners (with the exception of P8, P13, and P14) recommend a dose range between 10-30g/day of raw herb S. barbata though this amount varies depending on patient symptoms, constitution, and size of the formula. In the Phase Ib trial of BZL101, the highest dose used was 40g/day of dried extract (Perez et al., 2010) . According to the published preparation method, BZL101 was prepared using 180g of raw herb resulting in approximately 10g of dry extract (Rugo et al., 2007) and thus the dosage of 40g/day of dried extract might be substantially higher than doses given by TCM practitioners. Many TCM practitioners warn that a large amount of 'cold' herbs may lead to side effects such as GI distress (P1, P2, P3, P4, P6, P9, P10, P12), which corresponds to the main side effect noted during both Phase Ia and Ib clinical trials (Rugo et al., 2007; Perez et al., 2010) .
The use of multi-component formulas as in TCM has the potential to also lead to increased efficacy. P8 discussed that TCM practitioners almost always use formulas because they have clinically observed better efficacy and reduced side effects than when using single herbs. A similar phenomenon was observed with the in vitro research of S. barbata in which the highest cytotoxic activity of BZL101 was demonstrated when testing the whole extract rather than purified components from the extract (Perez et al., 2010) . It was hypothesized that the anticancer activity of S. barbata components may be synergistic, ultimately resulting in a cumulative activity more effective than any isolated component at the same dose (Perez et al., 2010 ). This finding introduces a possible new direction for future S. barbata research, studying the efficacy when combined with herbs commonly paired in TCM formulations such as H. diffusa or L.
chinensis. There may be components in these two herbs that lead to additive and/or synergistic anticancer activity and thus it may be possible for future development of multicomponent preparations.
Conclusion
This study examined the original context of S. barbata use through interviews with TCM practitioners on their clinical use and compared this to the use of the herb in Western research.
Although some similarities were noted in the application of S. barbata to treatment of cancer, there were notable differences including the use of the herb by TCM practitioners for respiratory infections and inflammation. Dosing regimen and length of therapy were also found to vary between TCM practitioners and Western studies, and may be important factors in the frequency of adverse events. Side effects may be further reduced by taking into account initial patient symptoms as in TCM, along with the addition of other herbs specifically to cancel out side effects. An interesting finding from these comparisons was improvement in patient adherence during the BZL101 clinical trials after altering the dosage form via sweeteners and taste-masking agents that are not part of the traditional preparation.
While our study was limited to a small sample of TCM practitioners, the results found here can be utilized to consider the most appropriate avenues for future research on S. barbata.
Consulting with longstanding wisdom held by TCM practitioners may provide insight into new directions for traditional medicine research on S. barbata. The similarities and differences in diagnosis and treatment regimens between the TCM practitioners and Western research shed light on possible new research. For example, additional research may be warranted on the possible synergistic effects of herbs commonly used with S. barbata, such as Hedyotis diffusa and Lobelia chinensis. In fact, a recent population based study in Taiwan showed that a combination of S. barbata and H. diffusa is the most commonly used herbal preparation to treat breast cancer in Taiwan; researchers of the study also concluded that there is potential clinical activity of these two herbs when combined warranting further clinical trials (Yeh et. al 2014) . It may prove beneficial for future research to address a combination of herbs with S. barbata to maximize therapeutic benefit.
